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W) ABSTRACT 
karboxy-l,3-diamina-2,4,6-trinitrobenztnt 
(DATBA), 

which is prepared by reacting 5*fluoro-l,3-diamino- 
2,4,6minitrobcnzcnc with cyanotrimtrhylsilane to form 
5-cyan~l,3diamino-2;4,6-trinit~obcnzene which is then 
hydrolyzed with o strong acid to form the DATBA. 

2 Claims, 1 Drawing Sbeet 

A statutory invention regkttatioa Is not a patent. It has 
the defensive attrbutes of a potent but does not bve the 
enforceable attributes of a patent, No article or advertim 
uaeat or tbt like may use the term potent, or My term 
suggestive of a patent, when referrfng to a statutory ina 
vention regbtratfon, For more specific Mormatiorr on the 
tights associated with a statutory invention reghtratfoa 
see 35 USC, 157. l 



r-g U.S. Patent Oct. 1, 1991 H 0,000,973 

20 TEST TATB 
----n*111111*IIII 

cllM11 z 
DATBA 

300 - 

80 - 
I 60 - 

40 - 

.b’ 20 - 

200 - I 
00 - 
60 - 

40 - 

20 - TNT 
l 

100 - ., 

80 - \ 
60 - 

40 ” ‘\ RDX ‘ 20 - \ I) 

I 1 1 I I 
200 250 300 350 400 CALC’D Pi(” bUt) 

INPACT SENSITIVITY - OETONATION PRESSURE RELATIONSHIPS 



H973 
1 

BACKGROUND OF THE LNVENTIQN 
This invention generaMy relate9 to aromatic nitro 

compounds and more particularly to 5&xy-l,3- 
diamino-2,4,6-trinitrobtntcnt and a method of prcpara- 
tion thereof. 

Currently used cxplosivc charges con&in TNT, 
RDX, and HMX as the principal ingrcdienls. T~~sc 
compounds arc relatively sensitive to impact and other 
stimuli- Explosive compound4 such a~ I,3&1nin~ 
2,4,dtrinitrobenzcnc (DATB) and lJ,S&a&1~2,4,6 
trinitrobmenc (TATB) arc less sensitive to impact crl 
comparable perf~rma~~cc Icvcls. DATB and TATS are 
mixed with TNT, RDX, HMX, or mixture thereof to 
provide crplosiva w&h arc less sensitive but which 
provide cumprvable detonation prts0u.r~ 

It would Ix d&able to provide explosive corn@ 
tions which BTC even ICSS sensitive to impact urd tan- 
peraturc while still providing high detonation prtssur~. 

SUMMARY OF THE INVEmION 
Accordingly, it is an object of this invention to pro- 

vide a new explosive compaund and a method of prc* 
paring it. 

Another object of this invention is to p&de a new 
explosive having a high energy density, 

A further object of this invention ir to provide a safer 
explosive which is less likely to detonate accidcntly. 

These and other objects of this invention art accom- 
plished by providing 5=carbxy- 1,3-diamino-2,4,6-triinil 
trobenztne md a method of preparation thereof. The 
compound is prepared by reacting S-fluoro-1,3- 
diamino-trinitro~nzcnt with cymotrimcthylsilme to 
product S~cyane 1,3aiamino-2,4,~trinitrobtnzcne 
which is then hydrolyzed to form the desired kar- 
b0xy- t ,3~iamino-2,4,~trinit~~~nzcnc. 

BRIEF DESCRIfTION OF THE DRAWING 
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A more complete understanding of the invention and 
the many attendant advantages thereto will be readily 
appreciated as the same btcomts better understood by 
rcfercncc to the following detailed description when 
considered in connection with the accompanying draw- 
ing wherein the impact scnaitivity~e~oaation pressure 
relationships for Scarboxygl,3-diamin~2,4,dtr~tr~ 
benzene (DATBA) and thrct known expltivcs (TNT, 
TATB, and RDX) are plotted. A so 

DETAILED DESCRIPTION QF THE 
PREFERRED EMBODIMENT 

Referring to the FIGURE, karboxy-1,3-diamino- 
2,4,&-uinitrobenzcrrt (DATBA), s5 

OzN NQ2 

2 
zenc (DATB) and 1,3,5gtriamino-2,4,6-trinit~~~~zenc 
(TATB). DATBA should be less sensitive than DATB 
due to the prtstnct of an additional carboxy group. 
Morc~vcr, DATBA is potentially less expensive than 
TATB if it is made from commercially avail~blc 3,50 
diamiacknzoic acid. Finally, the decarbcrrylatioa otcp 
occurfing m&f 240’ c., 

DATBA 

02N N01 + CQ, 
H2N NH2 

DATB 

providts in energy sink when DATBA is exposed to 
elevated temperature and thus should incrcu its r&s- 
tance to cookoff and thermal explosion, Thcrtfurt, 
DATBA should bt a more tffcctivc desensitizing agent 
than TATS or DATB and should petit the formula- 
tion of explosive camp&ions with improved scnsitiv- 
ity vs. pcrfomuncc characteristics. 

In a typical application, DATBA is combined with 
another explosive filler such as HMX ot RDX in the 
desired ratio and processed into 8 PBX or Octal type 
composite under the Same conditions used for RDX or 
HMX alone. 

Examples 1 to 2 illustratt B mcthti of preparing the 
starting material S-fluoro- 1 Jdiamino-2,4,&ttiiWobn- 
zene from l,3,5-trifluofobcnz~nt. 

The intermediate compound Seyano-1,3mdia&e 
2,4,&trinitrobenztnt (DATBN) is obtincd by the WC- 
tion of Sfluoro- 1,3-diPmino-2,4,bt~tr~~nzene (F- 
DATB) with cyanotrimethylsilanc, 

F-DATB 

combines a detonation pressure greater than TNT with 65 
a high degree of hpact iasctitivity. Moreover, 
DATBA offers edvmtagca OVCY other impact inscrui- 
tive explosivn such as 1,3-dianih-2,4,binhrobtnl 

Exornplc 3 illustrate 
method PulcificaGon. 

the reaction conditions and a 
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In the final step, the DATBN ij hydrolyzed wittr a 
strong acid to produce the final pm&m karbx~~~,~- 
diamirro-2,4,~t~t~o~~c~c (DATBA), 

w * 4 
Wartinp material from 1,3,5-trifluoro-2,4,6-trinitroben- 
zcnt. 

DATBN DATBA 

Example 4 illustrate the conditions for this reaction 
and a method for purifying the bal product DATBA. 

The general nature of‘thc invention having btca set 
forth, the fullowipg tnunplcs ue prcscnti as opecific 
illustrations thtrcof. It will ‘be understood thrt the in- 
vention is not limited to that specific examples, but is 
susceptible to vario~ modifications fhcrt will be recogr 
niztd by one of ordinary SW in the ut. 

Enampft 1 is incorporated from U.S. Pat. No, 
4,173,59 t , entitled “Proceoo for the Preparation of 1,&S- 
tfifloro-2,4~~trinitr~~~~e,” which issued on Nov. 6, 
1979, tu Willim M, Koppes, Worst G. Adolph, ad 
Michael E. Sitzmann. This example illustrate Q method 

’ of preparing the r,3,5-trinuoro-2,4,~t~~jtf~~~e~e 
starting material. 

EXAMPLE 1 
1,3,5-trinuoro-2,4,6=trinitrobenxcnt 

Prior Art 

A 3 liter 3-necked Morton flask equipped with Tc- 
flan TM paddle stirrer and thtmmnctcr and containing 
1200 mf of 30% fuming sulfuric acid (8.78 mol SOJ) WBS 
cooled with an icebatb while 280 g (2.76 mol) of KN03 
were added in portions to maintain a ternpcraturc not 
cxcctding SO’ C. The rcsction flask wap pIaced in UI oti 
bath and t,3,Wifluorobcnzene (56.0 g, 0.424 raot) was 
added through an addition funnel. The addition rate 
was controlled to maintain the rcrnpcrature at but 50’ 
C. The funnel was exchanged for a condenser protoctcd 
with a drying tube (Drierite) and the mixture was 
heated at 153*-M’ C. for 72 hours. The tt&turc wu 
allowed to cooI to 30’ C, and extracted in the reaction 
flask with CHtC12(3X 1200 ml). The combined trtrrcU 
were concentrated by distillation to 2SQ ml and this 
solution treated with NazSO4 and frltcrtd. Dry hexanc 
(1 SO ml) was added to the hot fdtratc After ttcatmcut 
with charcoal the hot solution was fdtered. A total of 
60.8 g of 1,3,5-trifluot~2,4,~trinitrobcnttac mp 
W-82’ C. (54%) wag obtained by coacxnttatioa of the 
solution and further addition of hcxanc. Evrpcmtion of 
the mother liquor left a I.4 8 r&due compoocd of a 
26/74 IniAturc of 1,3,5-trinu~~~2,4,~t~tru~nzen~ 
and 1,3,5-tri,fluoro-2,C-dinitfo~~e as dctemabd by 
gas-liquid phase chrommgmphy. 

Example 2 illuotrrm a method of prcparirqg the 30 
fluoro-l,3aiaminoll,l,~tctr~t~o~~~c (F-DATB) 

EXAMPLE 2 

Prior Art 

2oamino-2-mcthylpfopanc (5;s g1 75 cnmol), in dry 
dich)oromcthane (1 XK) ml) was added dropwisc’ ot 5 ml 
mid to a well &red mixture of 1,3,5-triflwt~2,4,6 
trinitrobenzcnc (IO.0 g, 37.4 mmol), potassium hydra- 
gencarbonatc (15.0 g, 130 mmol), and dry dichloro- 
methane (MIXI ml) at -30’ C. under nitrogen. Stirring 
fot IS hours at r~~rn temperature, filtrotioa, and tvapo- 
ration of the sol&t gave 8 product (14.2 8) which hu! 
three components by t.1~. (bcnrcnc solvent). This mixa 
turt ws stirred for 20 hours in trifhoroacctic acid (Xl 
ml) and dichloromcthanc (10 ml), and the yclbw solid 
fcltcred off and extracted with boiling I,fdichloromc- 
thane (1 600 ml). Filtration gsvc insoluble 1,3,5- 
triarnino-4,5,&trinitrobcnzcnc (1. IS g). Concentration 
of the filtrate to 150 ml gave the desired S-fluoro-1,3- ’ 
dinmino2,4,6-trinitro~nrcne (6.93 g, TO%), m.p. 
219’0221’ C. 

Example 3 hstrates the preparation of the new inter- 
mediate compound 5~yanool,3-diamino12,4,~trinitro- 

EXAMPLE 3 
Xyano- I ,3-diamino-2,4,6-trinitrobtnrene 

CN 

A solution of 5-fbro- 1,3-diamino-2,4,6-trinitrobetll 
zenc (FaDATB) (5,22 g, 20 mmol) and cyanotrimcthyl* 
silanc (4,96 8, 50 tnmd) in CH3NO2 (100 ml) wu re; 
fluxed for two hourr and then evnporattd under WC- 
uum to leave a did residue. Recrystallization from 
acet0nittik (100 z8li) g8vc S-cyan* 1 ,Miao3in*2,4,6- 
trinilrobcnrene (4.4 g, 82%) a orange-brown ctystols: 
mp 2 12’-2 17’ C. dcc. An additional tecrystakation 
gave, the analyticai mp!e: gp 220’-221’ C.; mass spec- 
trum (CI, C&) m/z 269 (M+ 1, lOO)e 

And c&d for C7H4N506: C, 3 1.35; kf, 1.50; N, 
31.34, 

Found: C, 31.39; H, 1.74; N, 31.19. 
Example 4 illusttatts the hydrolysis of 5cyano&3- 

di~minol2,4,6trinitro&nzcnc to form the fural prtiucc 
S-boxy - t ,3&mino*2,4,6-t rhitrobtnzcnt. 
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EXAMPLE 4 
SCatboxy- 1,3-diamino-2,4,~trinitrotKnztnc 

H2N NH2 

A solution of 5-cyano- t ,3~iamino-Z,4,6~trinit~~~~- 
zene (lb34 g, 5 mmol) in sulfuric acid (30 ml) and H2Q 
t 15 ml) was heated at 100’ C. for 90 minutes, cc&d, 
and then poured cmto a mixture of ice and Ha0 (250 ml). 
The suiid was filtcrtd, washed with H20, and dried to 
give S-carboxy- 1’,3~iamino-2+4,6-trinitrobcnrtnt (1.33 
g, 92.7%). RectystaiIizarion from acttonitrilc gave yel- 
low needles; mp 240’-245’ C. (Iosr of CO2) and 
280’-282’ C. dec: mass spectrum (EI, C&) m/z 244 
CM+ LCQ2, 100), 272 (m+C2HpCU2, 9.2), 284 
(M + C>HyCQ, 4.5). 

Anal. Calcd for C7WsNsOg C, 29,2& H, 1.76; N, 
24.39. 

Found; C, 29.33; i-f, 1.84; N, 24.16. 
Obviously, numerous modifications and variation9 of 

rht present invention arc possible in light of the above 

6 
teachings. It is thcrcforc to be understood that within 
the scopt of the appended claims the invention may be 
ptacticcd otherwise than as specifically dcscriki 
herein. 

5 What is claimed as new and desired to bc secured by 
Letters Patent of the Utlitcd States is: 

10 . COOH 

02N NO2a 

25 

OZN NO2 . 
H2N NHz 

35 


